STUDIES PERFORMED 40 YEARS REGARDING THE CONVENTIONAL AND NO TILLAGE SYSTEMS APPLIED TO MAIZE CROPS IN ROMANIA'S SPECIFIC CONDITIONS by Sarpe, Nicolae et al.
 251 
Bulletin UASVM, Agriculture 65(1)/2008 
pISSN 1843-5246; eISSN 1843-5386 
 
 
STUDIES PERFORMED 40 YEARS REGARDING THE 
CONVENTIONAL AND NO – TILLAGE SYSTEMS APPLIED TO 
MAIZE CROPS IN ROMANIA'S SPECIFIC CONDITIONS 
 
Nicolae Şarpe1, Mirco Maschio2, Ştefan Poienaru3 
 
1. Academy of Agricultural and Forestry Sciences, 61 Marasti blvd., Bucharest, Romania 
2. University of Agricultural Sciences and Veterinary Medicine, Timişoara, Romania 
3. Agricultural University College, Călăraşi, Romania 
 
Key words: conventional system, no – tillage system, fuel consumption, economic efficiency 
 
 Abstract: In pedo-climatic conditions of Romania, the no – tillage system can be applied to maize, soybean, 
wheat and barley crops on an area of at least 1 million hectares of the 10 million hectares of the country’s arable land. 
The no – tillage system was studied for 30 years, namely in the interval 1963 – 1993 at the National Institute for 
Agricultural Research. In the conventional system, the maize yield was 8,287 kg/ha, while in the no – tillage system 
the yield was 9,561 kg/ha – so the yields in the two cases were almost the same, but there were big differences in 
terms of fuel consumption. In the period 2005 – 2007, the no – tillage system was studied at the Agrofam Agricultural 
Company on maize crops. The average value of the yields obtained in the 3 years by applying the conventional system 
was of 9,980 kg/ha and by applying the no – tillage system the yield was lo,l79 kg/ha (the crops being irrigated), so the 
yields obtained were practically the same. Yet there were big differences in terms of fuel consumption and mechanical 
work expenses. The fuel consumption in the conventional system was of 96 l/ha, whereas in the no – tillage system the 
consumption was much smaller, namely 26 l/ha. As for other mechanical works, there were also big differences, these 
expenses amounting to l435.0 RON/ha in the conventional system and to only 373.0 RON/ha in the no – tillage 
system. 
 
INTRODUCTION 
 
In the U.S.A., the “no – tillage farming” has become a currently applied method in many 
states, as shown by Philips and Young in their book published in 1973. Derpsch A. (200l), 
who participated to the “First World Congress of Conservation Agriculture” which took 
place in Madrid between October 1st-5th, 2001 shows that in the United States the no – tillage 
system is used on 21 million hectares, which represents 36,6% of the total cultivated land. 
Latin America comes in second place from point of view, the no – tillage system being 
applied on 27 million hectares in the region. 
The no – tillage system is an intellectual concept, according to Derpsh, as it represents 
more change of technology: the shift from land labouring to no – tillage represents a total 
change of mentality. 
The no – tillage system has been studied by numerous authors from different countries. 
Brown (1968) and Elliot (1974) obtained remarkable results buy applying the no – tillage 
system in England’s specific conditions. 
Kuipers (1991), made a study in the specific conditions from the Netherlands regarding 
soil works with and without ploughing and reached the conclusion that farming without 
ploughing is possible. 
Köller (1999), professor at the Hohenheim University from Stuttgart, Germany, 
participating to the “System of soil minimum works” Symposium from Cluj – Napoca said 
that “in order to reduce the amount of work, energy and costs it is necessary to reduce the 
amount of soil works to one or at most two tractor runs over the cultivated land”. Next Köller 
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makes the following remarks of utmost importance: reduced plant cultivation systems 
require thorough technical studies such as the interaction between soil works and the 
management of vegetal leftovers over the dynamics of the population of the fauna living 
in the soil, diseases, pests and weeds in correlation with the necessity to reduce the 
degree of chemical agents’ application. 
Mrs Monica Andru (2004) wrote a doctorate thesis entitled “Research on the evolution 
of maize diseases and pests in no-tillage system condition as compared to the 
conventional system in the Romanian Western Plain”. In her thesis, the author reached the 
conclusions that “the technology of maize cultivation in the no-tillage system, in the presence 
of vegetal leftovers, leads to changes in the evolution of the attack of some diseases and pests 
existing on the contaminated vegetal leftovers lying on the soil”. 
 
MATERIAL AND METHOD 
 
The no-tillage experiments on maize crops were made at the National Institute for 
Agricultural Research from Fundulea on a chernozem-type and at Agrofam – Holding Feteşti 
in the flood plain of the Danube River, on an alluvial-type soil. The layout method was linear, 
as the necessary works (ploughing, disking and hoeing) and the sowing were executed 
mechanically. 
In the conventional system, the weed control problem was solved by soil tillage: 
ploughing, disking, mechanical and manual hoeing operations. In the no-tillage system, the 
annual and perennial weeds were controlled by means of various herbicides: 
Gesaprim 50 WP – which contains 50% atrazine; 
Callisto 480 SC – which contains 480 g/l mesotrione; 
Titus 25 WG – which contains 250 g/kg rimsulphurone 
Mistral – which contains 40 g/l nicosulphurone; 
Dacmaisun – which contains 840 g /l acetochlore 
Atranex 50 SC – which contains 500 g/l atrazine 
Mustang – which contains 6.25 g/l florasulam + 300 g/l acid 2.4 – D. 
 
RESULTS AND DISCUTIONS 
 
a. Regarding herbicide efficacy in weed control 
On the land where the respective experiment was made at the National Institute for 
Agricultural Research from Fundulea back in 1967 and more recently in 1990 – 1993, the 
following types of weeds (identified every year before proceeding to the first manual and 
mechanical hoeing) were present on the plot laboured in the conventional system: 
1. Setaria glauca    11. Hibiscus trionum 
2. Setaria verticillata    12. Galium aparine 
3. Sinapis arvensis   13. Polygonum aviculare 
4. Papaver rhoeas   14. Solanum nigrum 
5. Chenopodium album               15. Convolvulus arvensis 
6. Erigeron canadensis              16. Cirsium arvense 
7. Echinochloa crus – galli             17. Matricaria inodora 
8. Digitaria sanguinalis              18. Amaranthus retroflexus 
9. Thlaspi arvense 
10. Xanthium strumarium 
On the plot where maize was cultivated for 27 years in the conventional system no 
evident changes were identified as regards the rate of presence of the aforementioned specie – 
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except for some years, of course, when certain species (Sinapis arvensis, Matricaria inodora, 
Amaranthus retroflexus) became dominant. 
On the other hand, by repeated application of Gesaprim 50 WP doses, a radical change 
occurred in the floristic composition. Thus, for example, in the plots treated with the 10 kg 
Gesaprim 50 WP dose, after 5 – 6 years an composition. Thus, for example, in the plots 
treated with the 10 kg Gesaprim 50 WP dose, after 5 – 6 years an excessive multiplication of 
the species Digitaria is a result of the fact that this species has developed biotypes resistant to 
atrazine but it is a result of the fact that on the Fundulea chernozem soil the 10 kg – dose of 
Gesaprim 50 WP is not the optimum one, because on the plots treated with 20 and 40 kg of 
Gesaprim 50 WG the weed was destroyed completely. In order to avoid excessive 
multiplication of Digitaria sanguinalis, a periodical treatment with 10 litres of Lasso was 
applied. 
Another species that presented the tendency of spreading excessively was Erigeron 
canadensis. We consider that biotypes resistant to atrazine developed at this species, as 
Erigerom canadensis was present on the plots treated with 40 kg of Gesaprim 50 WG as well. 
Another very interesting phenomenon was identified: the maize plants which were 5 – 15 cm 
away from Erigerom canadensis stopped growing, did not grow taller than 30 – 50 cm and 
did not develop fruits any more. The species Erigerom canadensis might eliminate through its 
root system some substances which are toxic for the maize. This species was eliminated quite 
easily by applying Icedin based on dicamba +2.4 – D. 
The species Cirsium arvense and Convulvulus arvensis were present in areas distributed 
uniformly. In order to prevent them from growing, treatments with Icedin were applied 
periodically. 
The presence of Sorghum halepense was also identified periodically in areas distributed 
in all the maize plots cultivated in the no – tillage system, regardless of the Gesaprim 50 WP 
dose applied. Knowing that Sorghum halepense is physiologically resistant to atrazine, in 
order to avoid its excessive growth which in a few years would have compromised the 
experiment, the crop was periodically treated with 10 litters of Roundup in the “preharvest” 
stage and then, after the selective herbicides had been  synthesised, the weed concentration 
areas  were treated with Tell and Mistral. Due to these “corrective” measures in the weed 
chemical control approach, the level of infestation in the maize plots cultivated by the no – 
tillage system was extremely low in most of the experimental years. 
It is worth mentioning that after application on a yearly basis of 10, 20 and 40 kg/ha 
doses of Gesaprim 50 WP for 27 years, no Amaranthus retroflexus or Chenopodium album 
biotypes resistant to atrazine developed, a phenomenon identified by numerous authors from 
Germany, Belgium, Spain, Italy etc. According to Baralis and Vasquez (1979), in the maize 
single crop treated for several years with atrazine, new weed populations appeared, namely: 
Amaranthus retroflexus, Chenopodium album, Polygonum lapathifolium, Polygonum 
persicaria and Solanum nigrum resistant to atrazine. These biotypes probably develop when 
reduced “sub lethal” atrazine doses are applied, a phenomenon that we have also recorded 
ourselves in Hunedoara County on podzolic soil. 
b. Regarding the grain yield 
The results obtained on the plots where maize was cultivated in the no – tillage system 
are extremely important, as they demonstrate that in Romania maize can be cultivated 
without ploughing, just like in America. As it stands out from the data presented in table 1 
hereinafter, in the variants treated with 10 kg Gesaprim 50 WP per hectare, the grain yield 
went down by 3% as compared to the conventional system, for the same fact that Digitaria 
sanguinalis was not controlled 100%. 
 254 
On the other hand, in the variants treated with 20 kg and respectively 40 kg of Gesaprim 
50 WP per hectare grain yields were even bigger, the average recorded for the 27 years being 
8561-8867 kg/ha, representing 103 – 107% of the yield recorded in the conventional system. 
The explanation for this difference is that in some rainy years the mechanical and manual 
hoeing operations could not be performed on time. 
At the same time, in the years with rainy summers after the 3rd hoeing was performed, 
the conventional system maize crops got re-infested with weeds, with an obvious negative 
impact upon the grain yield. 
In conclusion, we can assert that grain yields achieved in the past 27 years in the no –
tillage system were practically equal and sometimes even bigger than the ones obtained on the 
plots tilled in the conventional system (without herbicides)                           
Table 1. 
Grain yield recorded with non – irrigated maize crops cultivated in the no – tillage system presented in 
comparison with the yield recorded in the conventional system at ICCPT Fundulea 1967 – 1993 
Conventional system (tilled land) No – tillage system 
1. Fertilised in the autumn 
2. Autumn ploughing and harrowing 
3. Springtime harrowing 
4. Springtime disking and harrowing 
5. Springtime disking and harrowing 
6. Sowed by SPC – 8 
7. Harrowing applied after sowing 
8. Hoeing by rotary hoe 
9. 1st mechanical hoeing 
10. 1st manual hoeing 
11. 2nd mechanical hoeing 
12. 2nd manual hoeing 
13. 3rt mechanical hoeing 
14. 3rd manual hoeing 
15. Mechanical harvesting 
1. Fertilised in the autumn 
2. Autumn treatment by Gesaprim 50 WP 
3.                _________ 
4.                _________ 
5.                _________ 
6. Sowed by Gaspardo 
7.               _________ 
8.               _________ 
9.               _________ 
10.               _________ 
11.               _________ 
12.               _________ 
13.               _________ 
14.               _________ 
15. Mechanical harvesting 
Grain yield Grain yield 
Gesaprim 50 WP 
10 kg/ha 20 kg/ha 40 kg/ha 
 
Years 
 
Kg/ha 
 
% Kg/ha % Kg/ha % Kg/ha % 
 1967-1970 
1971-1975 
1976-1980 
1981-1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
5110 
5438 
6067 
8774 
8896 
7172 
7329 
9537 
10111 
13811 
8210 
9990 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
5110 
4466 
6192 
8635 
8833 
6918 
7418 
8814 
19461 
12176 
8012 
9817 
100 
98 
102 
98 
101 
98 
101 
94 
104 
88 
97 
98 
5657 
5262 
6352 
9155 
9117 
7208 
7688 
10654 
10998 
12340 
8275 
1002 
111 
116 
105 
104 
103 
102 
105 
112 
109 
89 
100 
103 
5622 
5492 
6256 
9595 
9493 
7493 
7988 
10755 
11153 
13801 
8502 
10255 
110 
121 
103 
109 
107 
106 
109 
113 
110 
100 
103 
102 
Average for 27 
years 
8287 100 8071 97 8561 103 9967 107 
c. Regarding the technical – economical advantages of maize cultivation in the no – 
tillage system 
So that maize cultivation without ploughing, by the no – tillage system, may be 
embraced and applied effectively on an ever lager scale, farmers need a system of special 
machines produced by various companies: Massey Fergusson, Maschio Gaspardo, John 
Deere, etc. 
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Reduction of fuel consumption is another very important element, as it obviously has a 
direct impact upon cost reduction and increased economically efficiency. 
Reduction of fuel consumption is another extremely important element, as in the context 
of largely mechanised farming it influences the price and increase of economic efficiency. 
Reduction of fuel consumption in maize cultivation is possible only by eliminating some 
of the mechanical tillage operations (ploughing, disking, mechanical hoeing), substituting 
them by various herbicides by means of which weeds are kept under control. That is why, as 
one can notice from the data presented in table 2, the most evident fuel consumption reduction 
can be achieved only by cultivating the maize according to the no – tillage system, which 
excludes all the soil mechanical works: ploughing, disking, harrowing and mechanical hoeing. 
 
Table 2. 
Fuel consumption for the soil works performed at the two systems of maize cultivation at ICCPT 
Fundulea 1967 – 1993 
Conventional technology (tilled land) No-tillage technology 
Mechanical works performed Consumption 
litres/ha 
Mechanical works 
performed 
Consumption 
litres/ha  
1. Autumn ploughing + harrowing 
2. Springtime harrowing 
3. Springtime Disking +harrowing 
4. Springtime Disking + harrowing 
5. Sowed by SPC-8 
6. 1st mechanical hoeing 
7. 2nd mechanical hoeing 
8. 3rd  mechanical hoeing 
27,4 
1,0 
5,7 
5,7 
4,6 
2,9 
2,6 
2,6 
1. Treated with herbicides 
2.        _______ 
3.        _______ 
4.        _______ 
5. Sowed by Gaspardo 
6.        _______ 
7.        _______ 
8.        _______ 
1,1 
__ 
__ 
__ 
9,4 
__ 
__ 
__ 
TOTAL 52,5 TOTAL 10,5 
 
As it stands out clearly from the data presented in table 2 hereinabove, for all the tillage 
operations performed in the conventional system fuel consumption of 52.5 litres /hectare was 
recorded. In the no – tillage system, due to the elimination of ploughing and of the other 
mechanical works, a fuel consumption rate of only 10.5 litres /hectare was recorded. 
In 2005, Dr. Nicolae Şarpe and Dr. eng. Ştefan Poienaru studied the two systems 
(conventional and no – tillage) in the conditions of the diced – in flood plain of the Danube 
River. In table 3 hereinafter we present the results recorded at Agrofam – holding Feteşti, 
IalomiŃa County. 
Analysing the data we can draw the conclusion that the Olt maize hybrid tolerated very 
well all the applied herbicides. As regards wee control, enormous differences were recorded 
during the experiment. In the variant treated post emergently with the herbicides Callisto 480 
SC + Mistral, the weed control results were very  poor (60%), especially over Sorgum 
halepense, because of the very small doses applied and because of the small dose of Mistral 
which was only 0,75 l/ha. Sorghum halepense regenerated till autumn and developed seed-
bearing branches and viable rhizomes. The same weak efficacy over annual and perennial 
weeds was recorded in the variant treated with Dacmaisun + Mustang + Mistral (2.5 + 1.0 + 
1.5 litres /ha). A somewhat better level of control, namely 84%, was recorded in the variant 
treated with Dacmaisun + Mustang + Mistral (2.5 + 1.0 + 3.0 litres/ha). 
The best control of perennial and annual weeds, namely 100%, was recorded in the 
variant treated with Atranex 10 l/ha + Mustang 1 l/ha + Mistral 3 l/ha. In this variant, the 
Sorghum halepense and Cirsium arvense regeneration phenomenon was no longer recorded. 
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Table 3. 
Selectivity and efficacy in weed control Agrofam – Holding Feteşti, 2005 – 2007  
Dominant weed species 
1. Sorghum halepense                                      6. Amaranthus retroflexus 
2. Cenopodium album                                      7. Solanum nigrum 
3. Sonchus oleraceu                                         8. Cirsium arvense 
4. Sonchus arvensis                                          9. Senecio vernalis 
5. Abutilon theophrasti                                  10. Polygonum amphibium 
Herbicide Rate 
l, g/ha 
Time of 
application 
Selectivity 
EWRS Grade 
Weed control 
% 
CONVENTIONAL SYSTEM 
1. Control I – hoed 3 times 
2. Control II – not hoed 
-- 
-- 
-- 
-- 
1,0 
1,0 
83 
0 
NO – TILLAGE SYSTEM 
1. Calisto + 
Mistral 
2. Titus 25 Wg + 
Mustang + 
Mistral 
3. Dacmaisun + 
Mustang + 
      Mistral 
4. Dacmaisun + 
Mustang + 
Mistral 
5. Atranex 50 SC + 
Mustang + 
Mistral 
6. Atranex 50 SC + 
Mustang + 
Mistral 
7. Untreated 
0,25 
0,75 
50 
1,0 
1,5 
2,5 
1,0 
1,5 
2,5 
1,0 
3,0 
10,0 
1,0 
1,5 
10,0 
1,0 
3,0 
0,0 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
-- 
1,0 
 
1,0 
 
 
1,0 
 
 
1,0 
 
 
1,0 
 
 
1,0 
 
 
1,0 
60 
 
72 
 
 
62 
 
 
84 
 
 
79 
 
 
100 
 
 
0 
 
In table 4 hereinafter we present the grain yield of the Olt maize hybrid. It can be 
noticed that in the not – hoed variants (in both system conventional an no – tillage) the yields 
were only 1,079 – 1,397 kg/ha, that is they were insignificant as compared to the hoed control 
plot (9,980 kg/ha), which represents a loss of over 8,000 kg of grains per hectare, meaning that 
the level of weed density on the respective plot was very high. 
In the variants treated with herbicides the grain yield was in perfect correlation with the 
level of weed density. Thus, for example, in the Calisto + Mistral variant, in which the level of 
weed control was  60%, the yield was only 6,087 kg/ha while in the variant treated with 
Atranex 10 litres + Mustang 1 l/ha + Mistral 3 l /ha the grain yield was 10,179 kg/ha. 
 
Table 4. 
Grain yield of the Olt maize hybrid, Agrofam – Holding Feteşti, 2005 – 2007 
Yield  
Herbicides 
Rate 
l, g/ha 
Time of 
application Kg /ha % 
CONVENTIONAL SYSTEM 
1. Control I – hoed 3 times 
2. Control II – not hoed 
-- 
-- 
-- 
-- 
9,980 
1,397 
100 
14 
NO – TILLAGE SYSTEM 
1. Calisto + 
Mistral 
2. Titus 25 Wg + 
Mustang + 
0,25 
0,75 
50 
1.0 
postem 
postem 
postem 
postem 
6.087 
 
6.986 
 
61 
 
70 
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Mistral 
3. Dacmaisun + 
Mustang + 
      Mistral 
4. Dacmaisun + 
Mustang + 
Mistral 
5. Atranex 50 SC + 
Mustang + 
Mistral 
6. Atranex 50 SC + 
Mustang + 
Mistral 
7. Untreated 
1.5 
2.5 
1.0 
1.5 
1.5 
1.0 
3.0 
10,0 
1.0 
1.5 
10.0 
1.0 
3.0 
-- 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
postem 
-- 
 
5.988 
 
 
8.582 
 
 
7.485 
 
 
10.179 
 
 
1.097 
 
60 
 
 
86 
 
 
75 
 
 
102 
 
 
11 
 
d. Economically efficiency recorded in the maize crops cultivated in the two 
systems: conventional and no – tillage – at SC Agrofam – Holding Feteşti, IalomiŃa 
County. 
In this respect, the data regarding the fuel consumption for the two systems – 
conventional and no – tillage – are very important. 
In table 5 we present the data regarding the fuel consumption for the two systems. The 
consumption recorded for the mechanical works performed in the conventional system was 96 
litres /ha while in the no – tillage system the consumption was of only 26 litres per hectare. 
Table 5. 
Fuel consumption recorded at the two technological systems 
Agrofam – Holding Feteşti, years 2005 – 2007 
CONVENTIONAL SYSTEM NO – TILLAGE SYSTEM 
Mechanical works performed Consumption 
litres /ha 
Mechanical works performed Consumption 
litres /ha 
1. Autumn ploughing + harrowing 
2- Springtime disking + harrowing 
3.Springtime disking + harrowing 
4.Laboured with the combiner 
5.Sowed by SPC-8 
6.1st mechanical hoeing 
7.2nd mechanical hoeing 
8.3rd mechanical hoeing 
9. Harvested by Claas combine 
30,0 
14,0 
14,0 
6,0 
5,0 
4,0 
4,0 
4,0 
15,0 
1. _________ 
2. _________ 
3. _________ 
4. _________ 
5. Sowed by Massey Fergusson 
6. Herbicide application (preemerg.) 
7. Herbicide application (postemerg) 
8              _________ 
9 Harvested by Claas combine 
__ 
__ 
__ 
__ 
7,0 
2,0 
2,0 
__ 
15,0 
TOTAL CONSUMPTION 96,0 TOTAL CONSUMPTION 26,0 
The data regarding the costs of mechanical works performed in the two systems are the 
most important (table 6). 
Table 6. 
Cost of the mechanical works performed in the two technological systems 
CONVENTIONAL SYSTEM NO – TILLAGE SYSTEM 
Mechanical and manual works 
performed 
Consumption 
RON/ha 
Mechanical works performed Consumption 
RON /ha 
1. Autumn ploughing + harrowing 
2- Springtime disking + harrowing 
3. Springtime disking + harrowing 
4. Laboured with the combiner 
5. Sowed by SPC-8 
6. 1st mechanical hoeing 
7. 2nd mechanical hoeing 
8. 3rd mechanical hoeing 
9. Hoed manually 3 times 
260 
64 
64 
35 
47 
25 
25 
25 
600 
1.         _________ 
2.         _________ 
3.         _________ 
4.         _________ 
5. Sowed by Massey Fergusson 
6. Herbicide application (preemerg.) 
7.Herbicide application (postemerg) 
8         _________ 
9.            _________ 
__ 
__ 
__ 
__ 
47 
18 
18 
__ 
__ 
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10. Harvested by Claas combine 290 10.Harvested by Claas combine 290 
TOTAL EXPENSES 1435 TOTAL EXPENSES 373 
 
 
CONCLUSIONS 
 
1. In the no – tillage system, there was a 100% control of the annual and perennial weeds, by 
using and applying different herbicides. 
2. The grain yields recorded in the no – tillage system was practically equal with the ones 
obtained in the conventional system. 
3. The no – tillage system has great perspectives in the Romanian agriculture. 
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